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(With Plates liii-lv.) 

L— THE THECOSOMATOUS PTEROPODS. 

Ill the course of the steamer A lbatross^ south from Norfolk, represent- 
atives of this group of the Mollusca were dredged at a series of seven 
stations, off* the AYest Indies Islands and along the eastern coast of 
South America, as follows: 



Sta. Lat. 


Long. 


Depth. 


Temi>. 

i 


(character of bottom. 


1 Date. 


2750 

2751 
2754 
2756 

2760 

2761 
2763 


o / 

18 30 X. 
16 54 X^. 

11 40 X". 
3 22 S. 

12 7 S. 
15 39 S. 
24 17 S. 


0 ! » 

63 31 00 W. 
63 12 00 W. 
58 33 00 W. 
37 49 00 W. 

37 17 00 W, 

38 32 54 W. 
42 48 30 W. 


Fath. 

496 

087 

880 

417 

1,019 

818 

671 


F. 

44.5 

40.0 

38.0 

40.5 
39. 5 

39.0 
37.9 


fine gray sand 

blue glob, ooze 

glob, ooze 

gray .sand bank 

brown clay (ooze) 

pteropod ooze 

brown glob, ooze 


1887. 

... Xov. 27 

... Dee. 14 
... Dec. 18 



They were also taken in a series of surface collections extending 
over regions as follows: 



Sta. 


Lat. 


Tiong. 


Temp. 


Sea. 


j ^ky. 


Date. 


1 


0 / 

34 13 X. 


:■ / // 

74 13 30 AV. 


F. 

75 


smooth 


clear 


X'ov. 22, 5 p. m. 


2 


31 16 X". 


71 50 00 W. 


70 


smooth 


slightly elondy . 


X'ov. 23,6:15 p.m. 


16 


4 21 S. 


, 81 59 00 W. 


74 


very smooth. 


moonlight 


Alar. 1, 1888, 4:45 a. m. 


19 


7 37 X. 


78 46 30 W. 


78 


light swell. . 




Alar. 3, 2:15 p. m. 


26 


0 30 X-^. 


88 37 30 AV. 


80 


light swell-. 


light clouds 1 


Apr. 3, 7 :35 p. lu. 


31 


0 08 S. 


90 06 00 AY. 


' 82 


.smooth 


light clond.s 


Apr. 15, 7 :30 p. m. 



Of these, it will be vseen tliat they do not in any way coincide with 
the dredging vstations, -since only the first two in which live pteropods 
were taken are located in the Atlantic, off* Gape llatteras, and farther 
east oft northern Florida, while the four others are located in the Pa- 
cific, one off* Cape Blanco of Peru, one in Bay of Panama, and two 
east from the Galapagos Islands, The vessel having in the mean time 
passed around South America into the Pacific, and sailing northward 
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roaclied in lier course tlie Giilupjii;os Islands. ITcncc it is tliat a com- 
])arison ot l]i<‘ r<ii(‘g‘oiiLe* tables of stations will sliow that tlic (‘injdy 
shells, tak(‘ii with the dred^'(‘, do not conform in lo(*ality to the (exist- 
ence of liv(‘ animals al th(‘ surface talum by tli(‘ two nets. This is partly 
due to the laet that surfac<‘ colhwtin^’ was not always done at tbesame 
time and ]»lace as the bottom collecting-, and even when that was the 
(‘ase the i(‘sult was tli(‘ same. In th(‘ d(M‘t)-sea dred^in^s of th(‘ open 
waters wh(ere th(‘ ])tero])ods ai(‘ found, tli<‘ surfaci* and bottom collec- 
tions for one station may not agre(e cJos(‘ly, wh(*r(‘as the averages of the 
surface and bottom from a numbi'r of stations of the same region may 
agr('C (juit(‘ (*losely. Corresponding to dredging station liToO, only 117 
fathoms, th(‘ surface net took heteropo(ls but no pteropods; while cor- 
responding to a surface station 7, at whic^li also heteropods only wen* 
taken, was a dredging station L‘755 in which sluOls of neither were taken 
at 7-0 fathoms, tso that from tlu' individual i)ositiou (d' the stations no 
inferences canbedra wnastoeorrelativeexistemM' bet M’ccm live j)tero])oda 
at the surfae(‘ and the ])resenc(‘ of their dead sludls at tlu‘ bottom, oven* 
the same an‘a. Surface* collc(*tions of i)teropods juay be present with 
out the oceurreiux* of like shells in collections of deposit at that point, 
as shown at surface station 20, as also deposit shells may be taken with- 
out the corres|)on(ling [)r(‘seiice of live sh<‘lls at snidace, as at station 
2750. lUit these driMlgings would of themselves undoubtedly show t hat 
at some seasons of the year and at some zonary depths, if not at the 
suiface, these mollusks exist in gr(*at(‘r or less abundance throughout 
the regions tra\*ers(‘d in the course of the Alhafro,ss 

Ot the three famili<*s of The(*osomatous Dtei’<B><>4a, Limacinkbe, Oav- 
oliniiche, and ( 'ymbuliida*, the first is repi’esented in these collecdions 
only by two liv(* sp(‘cimens ot* Limacina inllata, which were taken at 
station 2751, by tin* driMlgc*, at a de])th of 880 fathoms associated with 
six dillcrcmt sju'cies of Cavoliniida*, all of which latter, however, were 
rei)resent<*d only by empty shells. This would agree with llaeckePs 
statement* that this |>articular species is oiu* of those*- belonging to 
zonary and lmthyl)i(‘ taiina*. The t(‘ini)erature at the bottom at this 
])oint was 58^ h\, 10 d(*grees colder than that recorded for the surlaee 
water, amounting almost to arctic temperature*. 

The Cymbuliida* are* not re]>res(*nted in the collections in anyway. 
The (’avoliniida*. on the other hand, considering the fact that the e*>ol- 
le*(*ting ])oints at which they occur are so t‘e*w, are <[uite* c-ompletely 
rei)re‘S(*nted both at surface and bottom At the* dredging stations all 
the* (*ight spe'cies of e\(*(*pt one {(/lolnilosa) the one species 

of Cuviirhia [roliunclla) and six of the Ibiirteen s[>ecies ot* Clioy nearly 
one half are re[)r<*s<*nted. Chivoliniida*, in fact, were* taken at every- 
one of the dre*dging stations as w(*ll as at each of the surfae*<* stations 
whe*i-e any j)teropods were* taken. lJnd(*r this family of the eight spe- 

*.Irnais<‘hc Zcitsclirin fiir X:Uiirwis 80 ii 8 <*h;irt, Kiinf uml zwaiizigstc JiiiueD. \k '111 
(Plcropoelun uiiel Heteroi>oeicn j. 
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cies of the genus Carolinia^ unrutdtit ocnined at two of the dredging 
statious 2750, 2700, and atone of the snrfaee stations, siirhiee 10. The 
species longirostris found at two dredging stations 2754, 2700, and 
two surface stations 20, .‘H ; tridentata was taken at four of tlie dredg- 
ing stations 2750, 2750, 2700, 2702, but at none of the snrfac(‘ collec- 
tions; gibhosa occuit(mI at two of tlie dredging stations 2750, 27(J0, and 
at one surface station, 10; trisjyiuos/t was fonnd at four of the dre(tging 
stations, 2750, 2751 , 2754, 2700, and at one surface station, 2; hiffe.ra 
was taken at two dredging stations 2754, 2700; qnadrUlentata occairred 
ouee only, as a deposit shell at 2700. 

Of tlie species of Clio rejiresented in the colleetionsfroiii these points, 
Clio {CreseiH) vlrgida has been included in the study, although it was 
taken at a i)oint farther north in the Gulf Streaiii (Inu'cafter described). 
Clio (Crcsels) conica was taken at sui'face station 1; Clio {ITijitlonjliv) 
was taken at snrfat'C station 10; Clio [Stijliola) suhnlaia was 
taken at surface station 1, also at dredging station 2754; Clio (,s*. sir.) 
balauthim was taken at dredging station 2754; Clio [s. sir.) pyramid- 
ata was taken at dredging stations 2750, 2751, 2700. 

Lastly, of the genus Curicrina^ the species voUnndla was tak(ui at 
two dredging stations 2754, 2700, and at surfac(‘ station 2. 

Of the data of the distribution of these families here giv(ui, results 
indicate that areas of deposit and tlie sui face habitat of tliesemollusks 
in these particular temperate and ti opical regions, are rich in Cavolin- 
iidcT, especially so in Carolininy while Clio and Cnvierina are ATry well 
represented; Clio occupying the more northern latitudes in so far as 
these eollectious give evidence. Ecsults also show that there are no 
marked distinctions between the kinds and disti ibntion in the Atlan- 
tic and the Pacific waters upon either side of northern South Ameri- 
ica. The shells in deposit (iontirni the evidence of the surface collec- 
tions, so far as there is any CAidence trom deposits upon the door of the 
ocean. As has been said, there is no material dredged from the Pacific 
side, Avhere surface eidlcctioiis were present, but these latter, from the 
Paciftc, were entirely similar to the relative kind and abundance of 
the pteropods, lioth suifaee material and ch^posit shells, of the Atlantic 
side. The few Ijimacinida^. taken, either as dead shells or in the low 
temperatures of bathybic collections, were obtained from the deep-water 
dredgings in the Atlantic. 

I have given in Plate i an outline map of the region to Avhich this 
account applies, reference to which will show the line of transit along 
Avliich the stations are laid. 

Some of the dredging stations are apparently near in-shore for the 
occurrence of pteropod deposits, but all are draAvn in at least 500 
fathoms. 

After leaving station 2703, the course of the steamer lay south for 
20 degrees of latitude in the shallow waters along the eastern coast of * 
South America, the depth ranging only from 10 to about 80 fathoms. 
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No shells of ]»t(‘ropo(ls nre r(‘enr(l(Ml t'nmi I lie iii these 

\yaters. Hhvi^lve (le(‘p-wnler stnlious ;ne jilso rc'eoidiMl olomi' tlie 
yest(‘r!i eoast of Soutii America in tln^ course ot* tlu‘ V(‘ss(*l iioi’thward 
tliron^ii lo (U\iiT(*es of latitiuh% tlie depth ranpiii:' IVom 100 to l,Ht)0 
fathoms, Imt no i)teropods ai (‘ re}>ort(Ml. 

Xo dredg’iiiii* stations were imnle hidwinm OS' soutii and tln^ 
ecpuitor. In faet, all the otlu‘r forty-seven drediiinn’ stations in the 
Ihi(‘i1ic waters, excejit nine, were made in sliallow waters raiii;in^' tVom 
0 to about 7r> tathoms ; in none of tliese ai'e pteroimds re<*orded.* 
But the snrfaciM'ollections secamnl tliem, as is shown in tin* outline 
ma]>, hidween tln‘ mainland and the Gala])a^u‘os Islands, as ih‘scribi‘d 
liei'etofore in this artich‘ for thi‘ various gmiera and specii\s of ('arolinia 
and r//o. Xo driMloino- stations are recordinl at exactly thes(‘ biMirin^’s 
excejit ou(‘ at surface BO in l,o70 lathoms. 

1 have <iivi‘ii thus a sketch of the course of Wu.^ Alhafross and tluMle])ths 
amb in soim* cases, the tmuiun ature of the waters traversed, in tlndiojie 
of arrivin<i’ at some reasons Ibr the mi*(din^i4‘ with ])tero]>ods in tlu‘ dredg- 
in»;' ])oints in the south temperate^ zoni\ upon both eastern and w(‘st- 
ern (‘oasts of tln‘ southern ]iart of South America, in the same measure 
as they are found in the nortluu n jiarts in the torrid zone. Xot 
b(‘lon^'in-:' to litoral tavime, W(‘ should not (‘Xjiect tlnau in the shallow 
dredg’inii’s alone- t 1m‘ coast. But some otlna* causes must ojnu'ate to 
])i(‘vent their occ-urring in tin* d(*(‘])er wat(*rs ot‘ tin* mori* o])eii s<*a 
alone- those coasts; and v hy, tlnM‘(*lbre, should tln*y not app(*ar from the 
deeper dredeino- stations on tin* west(*rn coast ot‘ soutln*rn South 
America? Tin* diedeine- stations made 1m*1ow latitude oS^ were, as 
has been stated, taken u])oii tin* eastt*rn side in shallow wa 1 (*rs, but 
u})on tin* western side in mindi dee])i*r watin-s, so that bathybic or 
zonary fanme would be V(*ry dilferc*nt from that ol* the shallower seas; 
tin* surface tem]>eratures, howe\ er, apM‘(* v(*ry closi*ly. A series of 
thirt(‘(*n cons(*cuti^’e stations ol* tin* east side* below latitude* aver- 
aged, at surface, ol.tP F, in tin* latter half of the* montli ot* January; 
a similar cons(*cutive series ol' thirte(*n stations in about tin* same lati- 
tinh* alon^- the wi*st side avc*raii’(*d in tin* lirst hall' of tin* month 
ol' K(*bruarv. But no ]>tero]Hnls are recorded at any surt'ai-i* stations 
in tin* Ihu'ifn* exc(*jit those indi(*at(*d upon the outline map in Plate T, 
while* di‘posit shells we*re not take*n in tin* Ba(*ifn* by this exi)e*dition. 

Thus it falls out that jiterojxul collei*tious of this voyage are*, in 
ori^iin, for the most jiart fiom the raribcan and Banamaie* i)rovince*s, — 
that the two i*e*i4ions furnish material cut irt*ly similar in make*-np — 
which mate*rial belouc’s almost e*xclusively te> the family r-avoliniida*, 
r(*juesenting all tin* sjiecies e*xce*pt one* of tin* ^cims Vavoliuia, the* sjie*- 

*8»*e ^-tnhlr of ti’nwliiii^ :nnl Jreiluiu^^ stations” inatU* by Jlhutross during tin* 
yt*:ir and a half rnding.lnm* liO. ISSS,. in the Ibannt of the Work of the V. 8. Fish 
ronnnissioii Steamer from .la miary 1. 1SS7. to .Innc' oO, 18SS. by Li<‘nt. (hnu- 

inander Z. 1. 'I'anina*, t^ S. Navy, conniianding. Fish Coiiimissii)ii liei)ort ol‘ 18S7.^’ 
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cies of Cnvierinay as also six of tlie fourteen species of Clio, counting, 
liowever, viryula from fartlier north, and lastly that from none of tlie 
deepei* water dredgings in the Paeilic are reported deposit shells, 
altliough at times dredgings were there taken in the same region with 
the surface collections wliieh seemed them; also that Limacina occur- 
red only at considerable depths both alive and as deposit shells. 

From the work of the steamer JJlal'c Alexander Agassiz concludes 
that bottom distribution is largely determine<l by the course of the 
ocean (mrients, so that by means of pelagic, fauna* and their bottom 
distrilmtion, light may be thrown upon the course of tin* currents.* 
To this <*ause he ascribes the presence of Arctic ptero])ods along the 
New England coast, fiom tlie coui'se of the Labi*ador currents. In this 
way also an ex])lanation is found why surface collections of pteropods 
may be abundant over deej) watei s while the bottom distribution must 
be looked for elsewhere along the ocean current which sweeps the re- 
gion; sucli doubtless is the case with regard to the surface collections 
of the Alhatross on this voyagi* in the Gulf of Panama and at tin* Gala- 
pagos Islands. As has also been stated from tin* evideiu'c of these 
collections, forms of Clio are more abundant in the more noi thern sta- 
tions than re]>resentatives of Carolinia, If therefore we regard the 
eijuatorial seas of the West Indian and ( 'aribbean regions as otiering 
the most favorable ( onditions for the growth of these pelagic molluscs, 
it may be leadily sc(*n that they would be largely distributed from 
these areas to tlie northward ui)oii the surface of the Gulf Stream; 
while ill the new conditions thus eiK'ountered tin* abundance of the 
Cacolinia forms might succumb tirst, and that thespeciesof might 
be enabled to hold th(*ir own longer in the struggle* and so be carried 
fartlier into the* te*ni])(*rate waters of the Northern Atlantic. 

So also in the distribution of these molluscs soutli from these equa- 
torial areas nanu'd, the Brazil current and the other currents running 
southward along the coast of South Am(‘ri(*a (loubtless carry quantities 
of ])tei‘opod shells far from the habitat of the animals Avhen living be- 
fore their linal deposition iqion the bottom; but the bottom accumula- 
tions may at the same time be augni(‘nted by the shells of tlie same 
species borne alive fi[)on the surface of the curr(*nt until such conditions 
were entcTcd as to cause their wholesah* destruction, producing a com- 
paratively sudden precipitation, as it were, of some of tlie classes of 
living organisms as soon as they are swept into the regions in (piestion. 

At any rate from these or other clauses large de])osits of pterojiod 
ooze were encountered by the Albatrosn in her couise along the Soutli 
American waters. Such an ooze was discovered at station 27(»0, the 
study of which has some evidence for a distiibution of the family 
Cavoliniidw as heretofore outlined; that is to sa}^, the accuniulatiou of 
mollusc shells upon the tioor of the ocean is some evidence of the 
relative kind and abundanee of the molluscaii lile inhabiting the 

^Tliiee cnuses of the JilakCf )>y Aloxiiiulor Agassiz. Vol. i, 1-0-121, 
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waters above, and, if the greater ]uu t of Ibe o(^ze is made \\\) of Cavo* 
liiiiida* d(‘i)()sit(‘d tlii'oiiali eoiislant and su(‘cessi\a‘ seasons in tlie sani(‘ 
regicm, its e.oiniK)sition must l)ear some relation md oidy to tlie pcda^ie 
bnt also to the zamary and batbybic* faiiiKe by wbicb it is laid down in 
tins region. 

This ^‘pteropod ooze’’ in question was di‘e<lg(‘d in l,0Jt) latboms deptb, 
and when di iial it pioved to Ix' a mass nnnU‘ np almost entirely of 
])ter()pod shells in various stat(‘S of entirety, in wbieb (‘ondition it was 
submitted tbi’ study. In order to eompare tlie gemaa and sjieeies, as 
shown by (Uqiosit, with those ol‘ tin' same g(‘n(*i*a and sjx'eies taken 
alive at tin* snrfaec*, the spei'imen of ooze i('j)ort('d was si'jiarated into 
its eoniponenl inn ts and weighed. A comparison by weight, of t'onrse, 
expresses only tin' amonnt of material eontri)uit('d totlu^ general mass 
of the di'posit by (‘aeh groii]), and bears no exact l elation to the num- 
ber of individuals in ea<*h ol“ the various groni)S, bi'canse of the great 
dilVerenee in individual size; one' of the largest, C. irideniata for in- 
stain'e, will outweigh many of the small (dio suhidaia; one larg(' Clio 
haUniiiinn Avill ('oiijain more mati'rial than several of the mneli simdh'r 
Clio jtynimidaia, and yet a tabh' of (*om])arative weights shows v<‘ry 
clearly, 1 think, the relative ai'tivity of the sonrei's tVoin which these 
great deposits are laid down, hot h as r('gards individual nunilx'rs as 
well as the mass of material eontribnti'd by each kind. Such a table 
of relative weight of the jiriiu'ipal constituents in their order runs 
thus: 

Ora ms. 



CavoVuila longirosirin, irUlcnlafa, unchiafa, guadrUlcniafa (>. 177 

Cavol'niia luJUxu 081 

Ca VO J hit a tvispinosa 5()0 

CuvUrhio cohnncUu 808 

Clio («. sir.) pj/raiuidoto 801 

Clio {Sii/liola) subulaiu 270 



Total Cavoliuii<l;i‘ 0. (lOO 

Liiiiacuiiila* (tVagmonts) 151 

Limiicina iujhiia 000 



Total Limaeixida' 157 

Atlanta peronii * 110 



Total lletevoroda 110 

C pel am min a 17(J 

Tvilocnlina (f) 282 

Glohigirina (etc.) 082 

Tot.'il li’hizouoda 55 i 

J)(^-0ris 7. 808 



'I’ota! 0 (‘>ze 17.051 



The sp('ci(\s under the genus (\(rolinia wc'ie W('ighed together, be- 
cause the s])ceilie })laee (d‘so many of the fragments of shc'lls could not 
be distinguished owing to their tVagmentary state, although their ])lace 
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in this geims was ]>oiT(‘(*tly (‘videiit. Hnt by 1‘ar tlio greatest nnniber 
of imlividnals, and tlie largest lelative weiglit, belonged to the speeies 
longlrontrlfi; of the total 9.000 grains of Cavolinia, 5.5i;> grams, nearly 
two tlurds, were from this speeies. Tbeii come in the order named, 
mci)i((t((j ii'ideniaia^ and quadrUlvniata. The material affoi'ded by the 
Limacinida* is relatividy light, ami it is j)robable that even this esti- 
mate of these coiled pteropods was somewhat i^xaggerated by some 
fragments of s])iral shells (of which only the central S])ire luanained), 
which belonged to other spiral gastropods than Limaciid(hej although 
weighed in this connection because tln^y had possilily Ixdonged to char- 
acteristic s])ccies of this giou]), Limacina was not even numerically 
’abundant. 

The ITeteroiioda are representcnl in the ooze only by medinin-sized 
A tbnita pcronli^ whicdi were quitc^ common. The three pi’incijial genera 
of Jvliizoiuxla which characterized this deposit were TrilocuUua {?), 
Cgclammuiftj and Glohlgerhia^ with a few Orbit nlina and Orbiioides (f). 
These foians could easily be separated from tin* general mass on ac- 
count of their large size; but tlnwe are donbtl(‘ss others that remain 
niix(‘d with the line debris of the sainjih*, whieh, if tliey eould be se]>a- 
rated out, would add somewhat, but not very materially, to the total 
weight of the Ehizopodla of the oozt‘. It is worthy of remark that this 
l)tero])od ooze was associated with a globigerina ooze, but so stratitied 
as to be quite distinct. This appears from the account of Gapt. Tan- 
ner,* who descril)es the trawl as being buri(‘d in mud, so as to be 
landed with dillicnlty, wIkmi th(‘ main mud bag of the net was tilled 
with one deposit while the smalh‘r ring nets were Idled with a very 
dillerent one — the d(q)osits Indiig a line globigcuina t>oze, ^^with only 
here and th(‘re a pteiopod shell,” and a (*oarse pteropod ooze, but 
which was U])])ermost is not stated; the latter is the one here* con- 
sidered. 

This debris, linally, is that whicli remained after all was separated 
that could b(i readily identilied; it therefon* comprises a good deal of 
V(*ry linely ground shells as of some veiy tine dried silt. But there 
were also weigiuxl with it other forms of life, such as several kinds of 
gastro))ods, two kinds of laim‘llibi\anchs, and also small sea-urchin 
shells in considerable numbews — all the material, in fact, that was not 
(juite plainly ])teropod, Inderopod, and rhizopod. It is largely made up 
of triturated sh(‘lls as the unaided eye may readily determine, which 
triturated sln^lls, however, rei)resent the scatteriHl remains of Carolinia, 
Clio, (hirierina, Ijimacina, etc., in about the same ratio, I am strongly 
led to believe, as above given for the r<‘stof the ooze. 

Of course there are many sources oi’ error in such a reduction of this 
sample of ooze; J have no means of judging what of the smaller con- 
stituents might not have b(‘en taken away in th(‘ jueparation and 

*]Jeport on the work ol’ the U. S. Fisli Uoinniis.sioii ste.'iiner Alhatroas IVoin .Jaii- 
nary 1887, to .June 30, 1888, by JAeiit. Coiiinumder Z. J. Tanner, U. S. Navy. 
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(Irviiig of it. iiiid it is by no moans intombal dial tii(\S(' oavelbl weights 
imply tlio mathomatioal aoonraoy o(‘ a ohemioal analysis, l)iit I am vovy 
oertain that th(\v do i (‘i)i‘os(mt very faithriilly the ndativt* ]>roporlions 
of the kinds and abnndan(‘o ol‘ the tbrms actually living* in th<^ snr- 
]*onnding waters, at least as far as the ])teropods and hotoroi)ods arc 
oonoorned. IxHaniso the (*vidono(Md‘ the sui‘(a(‘c (‘olloolions troin regions 
to thenorlli loads to this saim^ view. At thodoptli of a thonsand fathoms 
not many, oven of the more delicate shells, would bo hist imiiualiatoly 
by solution; at least they would all disa]>poar at a uniform rate, since 
the majority ot‘ the slndls are so nearly aliki' in thickness and material. 

This analysis of tlu' work was (mtiaed into with tlu^ liurpose of get- 
ting* souu‘ (du'ck u])on the sum total of tin* work tbiiu' both at the 
surface and at other parts of this si'ction of the e(|uatorial Atlantic, 
ami with ttie rc‘snlt that from tln‘ oo/e at this i>oint also we draw the 
sameeonelusiotisasto the nd.dive kind and abundaiu'eof Tavoliniida'and 
Limaidniiche inhabiting thesi‘ latitudes niion both sides of the northern 
l>art of the South Americati I'ontinent, as wevo drawn from the com- 
parison of th(' (it her dredging and surface (‘(illectiug statiiius. '^fhe 
ravoliniiihe jiredomiiiate largi‘ly,and of tlu'StMln' genus Cavolifua \i> 
more abundant, although the various subgcnera of Clio are W(dl rej) 
ri'senti'd. 

Ill the sample of ]iteropod (ioze. the speeii's longiroslrts was the most 
abniidant ot‘ any individual form, which is also triu* of the surfm*e 
collei'ting. although tlu^ inicinuta is very abundant. Siudi is aci*ord- 
ingly th(' .systimiatii* (‘ompiisition and distribution (if tlu‘ pterojiods ot' 
this exp(‘dition. 'flK* mc‘ri‘ fact that th(‘v are ]ielagic tbrms jirevents 
tludr being divided otfint(i distinct regions, exe(‘j)l very broadly spi‘ak- 
ing, but it is d(iiibth‘ss tnu' that a (‘orrespiiuding number of consecu- 
tive ('ollecting jioints, tak(‘ii in arc*ti(‘ (ir even in tempm'ate (‘liinates, 
w(inhl pr(idiu‘e a s(‘i*ii‘s of ]iti‘r(i])ods agreidng aiming tliems(dves as 
these do, but of a ditfment gtmn al type which should represent the 
majority of individuals and s]u‘cies. 

Some of the tlieeosiiinatiius ])teropods have been tigured many times, 
showing tlieir anat(iiny as widl as tlu‘ form of the (‘in]>ty shell, and in 
tlu‘ tignres upon Elates ii and iii it is not so mmdi intended to bring 
out lu'w ])(iints in the form of the indiA idual genera or sj>eci(‘s as to 
bring t(igether in a seri(\s the r(‘pr(‘sentative siii'cies takmi by th(‘ Alha- 
trosii^ in order that their relativi* si/a^ and homologies may be better 
indicatial, and thus their i>(‘lagi(‘ as.sociation with each other wlum 
living th(' bett(‘i* appriwiated. In (iider to do this, the slndls of the 
various groups ai(‘ 1igur(‘d, drawn to the same scale — fi\*e times mi- 
largcd — as showing propiu'ly eiKiUgh many of the points in which the 
gmiera of tlu‘ family Oavoliniiche stand relattnl to each other, and the 
species to the gmiera. 'V\\o outliiu's were drawn with an embryogra]ih, 
showing lateral, ventral, and, in soni(‘ cast's, tVout views of the slu'lls, 
in order to obtain the iiroiiortions ot‘ the organisms with tludr siiecilic 
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TlHM'ljissincjitioii was inailo in jMM'ordancr with the ra(li<‘al 
revision of tlie ;»T()np in I In*. lv(‘porls (d* 1 1. .M . S. (Utaltni(/('i\* 

ami it was (lie purpose* of Mui li.^ure^s to arrange* the syste*ni ji;raphieally 
as far as r(ml(l be done, lor the i)tero]»ods ol‘ those regions e‘.ov(*re(l by 
the*. A llxdross, 

IMate ir is d(‘Voicd to Ihegeaiiis (Jarolhilay exeei)ting Figure 8, wliicli 
oiiMim‘,s in dil'fere'nt positions slndls oTtlie onlycoiliMl pbn opods tak<*n, 
sjM‘cimens of tin*, (amily Liinarinida*, Limacina Inflata. 11/ has alrc'ady 
b(‘i*n sta1<‘d t hat/ two live*. spe*eiineiis W(‘i (‘. taken at 8S0 lathoins, and 
wlnm ])reserved tin*/ parts w(*.re witlnlrawn large*ly into tin*, large* e)pe*n 
ing e)f the*, shedl. T'heise*. minute* empty shells were pre*sent alse> in the 
e)Oze* e*.xainincel. 1’he^ edhe*r lignre*s e>n the* [)late*s jirci eli’awn with 
ventral lae*e upwarel, the*, ()ositie)n nsiially assiime*el by the*, living ani 
mal, so that the^ eh)rsal pai t/ e)f the she*ll is l)e*le)W in the* sieh*. vie*ws of 
ojilline* elrii wings, t'igs. I-7 piesenl. scivam e)f the^ e*ight s|i(*e*ie*,s ed* the*, 
genus (UivnUnin^ the* small (jlohuhfsa ned having be*e*n e>l)ta/iiie*el by tlieise*. 
c.olleetiems. hhgs. I nnel iepie*se*nt t he* spe*e*ie*s ‘‘with elorsal lji> thiek- 
eneel into a i>nd.’^ That is to say, Iris/titwsa aiiel <iu(((lri(lenla((i. The 
thie;ke*neel ele>rsal lip — in the* elra-wing re*prese*nle*,el by llie^ he*avy line — is 
in the*, living animal ele*e*ply breevn ingme‘ide*el, anel so eont rasts sti‘e)ngly 
with thej translne'ent e*.e)len* (d‘ the* re*st of the she*ll. l<"ig. I r(*j)rese*!its 
(rispttiosaj (( I’rom vemtral view, h lVe)m siele* va’ejw, anel e* lre)m IVe)nt view, 
^riie drawing is iiuiomplele* with i(*.siK*et to the*, long, ])e)sl(‘iie>i’ spine 
(ne)t tinthrnlly represent e*el by thei de)tte*el lines ed’ the* ligiire), whieh 
be*ars iipem its e*nel (he e*m)»rye)nie* she*.ll, anel re*lative*ly is very long, as 
may be‘see*n in lignre‘S of the* living spe*.e*,ime*n.t This tignre eleH*,s she>w, 
he)W(*.V(*.r, the re*lative size of this spe*.eics, its grt^ate*r lateral e*,xteid as 
e*e)inj>a)‘(‘.el with its elorse)-v(mtral thiedciniss. In the*. arrangem(*nt e)i‘ its 
pre>jecting ])e)ints, the* apeadnre anel varie)us ])re)pe)rt/ie>ns e>l‘ the* parts, 
irispitto.sa e()inpare*s with h(fle.n( (hhg. 7.), but e)ii ae'eMjiin t e)t the thie*k- 
e*ne*d eh)rsal lip it/ stanels in tin*, sedieme e>r edassilieation of the Challcnycr 
lb*pe)rts, next te> (inmlridrulata, 

(J<(rolinia qandrUlvntnta is re.])res(mteel in h'ig. 2, from a ventral view, 
/y lateral, anel e elenvsal vie*w. It is the smalle*st re^presentat i ve ed’ all 
the*, speM*ic,s e)rt his genus in the ee)lh*.e;tie)ns, is viay imudi i*e)nnele*el, ve*ry 
e*e)mpae;t in shape, with small a|»ertnre, anel without any lateral eu* peis 
t erior i)re)je*ed ie)iis to the* shell. All the*, ot her (Jave)linida* are witlie)ut 
the thiekeme*el ante*.rie)r e*elge*, ed* the elorsal lip. Of the‘,se^ loiKjiroslris — 
h'ig. d a ve*ntral anel h lateral vie*w — has a elistingiiishing feature in the*, 
fact (bat the* ventral li]» ])re>je‘.e*ts beye)nel the*, ele>rsal, se> that in a the 
e‘xtre‘.nie‘, peunts in the*, |)e)ste*i*ie)i* e*e>nte)ur ed’ the she*, II b(*le>ng te> the* ven- 
tial lip alone, siina*. the*y pre)Je*e't beyeuiel the^ e*elge e)f the elorsal lip, 
whieh e*nds at the*. twe> small pre)|e*e*.tiems at the hiiiel enel e>f the* shedi, 
interior te> the* e)ther e^xtrenne* tips, and se> ne*are*r the* inielelle line*. The 

^ liy Paul PrlsiMUTi-, Vol. x \ i j l (U‘ I Urporis. 

t Kang rt Soidryei, Monogi :ijdiM*<lrs Pti rojMjtU'S, t^arls, 1852. 
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si(l(' N'ioNv of loiu/irost ris (/>) shows ;ils(> I li<‘ tl<‘volo]>inont of t lio 

(h)vsal (lower in llu‘ lip ot“ llit‘ slit41, prolon«;‘(‘<l into Ion;;' 

hood wliicli runs fai' onl Ixnn'alli (lu^ oncmI yin;;' tins, ami srnli)(nrt"4 
willi llu‘ tl(‘(‘p noh‘li in its anl(‘rior pail. This little sln^ll is, in many 
resp(M‘ts, th(‘ most hi;;hly ch^veloped, as it is also th(‘ most abninlant in 
I he colhM'tions. 

(\ (fihhosd — Pi;;'. -I, a ventral, h lateral view — is (*haraeterizt‘(l by the 
]>roininent transverse' keel iiitowhiedi tlu', anterior snrtiKM^ of t ht' \ (‘iitral 
lip is (l(‘veloped. 'Fids teatiirt' appears in lateral view, Fi;;'. 1 h, and is 
evideadly duo to an aecMdt'ratc'd ;;rowth ot“ tlu‘ slndl in tliis part, as is 
shown b\' tlie stron;;' rid,<;(‘s and wiilth Ix'tweem the' line's of d<‘posit , ;;iv- 
ing it a niarke'dly searate'el e'>nte>nr at this ])oint. The' den'sal (hiwer in 
the elrawing) lip of this spee*ios is also re'lative'ly large' at its ante'rieer 
part, terming a eh'e‘]i hexxl nnde'i'iu' eth the' tins. On the'se' ae'e*e)nnts the' 
pe)ste'rior aspex't ed'gibbosa is e*e)inparati ve'ly narre)we*r than the'< anterie>r 
part (se'e' a of 4) wliie'h is e>ne' e)f the peiints nse'd in giving it its 
syste'inatie* pe)sition. 

Fig. 0 slu)ws in e)iitline a leprese'iitat i\ e' e)t‘ the spe'e*ies h'idvtitata ; a 
fre)in N'entral, h tVe)in lateral vie'W. All the me'inbe'i's e>l“ this spee'ie's take'ii 
e>n this tri]> e>f the' Albatross we're' ejnite' lai*ge', ami the' eme tignre'el was 
e>ne^ eel the* largest spee'inu'ns; ihe'y we're' ne)t ve'iy abnnelant. It might 
we'll be' e‘he)se'ii as a tyi)ie'al ('ave)linian ])t e‘re)pe>el she'll ; m»ne' e)f 1 he' parts 
aie e'xagge'iateel, all are symmetrie'ally ele\ e'le)pe'eb 'Fhe' late'ral vie'w h, 
lie)Ma'ver, iinpe'rleetly rejere'se'nls the' me'asnre e)t‘ the' elen’sal lip eefthe' 
she'll, the anlea ior he)e>ellike ])re>jeed ie>n e)f whie*h was breike'n e)tf in the' 
spe'e'ime'n tigme'el; in a e'e)m]>h'te spe'e'imen it is ine)re ne'arlv like' the' same' 
strne'tnre in C, (/ihbosa (l"ig. 4 />), althe>ngh ne)t; quite so we'll de've'le)]>e'el. 

The two s])e'einiens of (Ut ruli)iia whie'h have the' ]x)ste'i*ie)r anel lateral 
[)arts eel' the she'll elrawn e>nt into peeints (but with the'ir anterie>r margin 
e)t‘ ehnsal lip) are^ inirin(tt<( anel ‘nijir.va. Tho tbrniei' e4“ the'se is re'i)re'- 
se'ide'el in h"ig. 4 in (( eh)rsal anel h late'ral view. 'VUr i)e»sten‘ie)r sieine e>t‘ 
the' shell is re'latively ejiiite' h)ng anel st remgly e'ui've'el bae'kwai'els, while' 
the* late'ral pe>ints e)t‘ the' shell give a e emsiele'rable inei ease's tee the* e'xpanse* 
e)f the' a])e'rtnre‘ be'twe'eMi the' twe) lips. The eleei'sal lii> alse> is ve'ry 
streengly e*nrve'el anel e*e)m])ie'sse‘el ant e're)-poste'riorly, while* the* ve'ntral 
li[> is ve'ry mne'h ie)iineleel, she)wing npe)ii its anterie)r tae*e> the* lines e)t‘ 
gre>wth e>f the* shell eb'peesit. Finally, Fig. 7 repre'se'nts the* tbrm e)f fV/ro* 
liiiia iujl(\ra,<( tVenn ve'iitral, anel b frenn lateral view. 'Fhe* she'll is nnu'h 
me>ie* tnbidar than that o\' Kuriiiata, the* lateral ]ie)ints giving width te) 
the', aiK'rtni'e* ed“ the* she'll, whie'h eleee's not, howe've'r, e'xte'iiel the' wliede* 
h'ligth e)t‘ the' she'll, thus h'aving a very le)ng e nrveel pe>sle'iioi‘ ])art. File* 
elorsal lip, me)re'e)ve‘r, runs straiglit fe>rwarel ami ele>e's not e-ni ve', up inte> 
a he)e>el bele>w the' tins, as is more* e>r less the' e'ase* in the* e)the*r s[)e'e'ies. 

Sne ll aie' the relatieins of these spe'e'ie'S as indie-ale'el in P4gs. 1-7. 
in e've'i'v e*ase' the' ante'iior eif the* elrawings eif the' she'lls is teiM'arel the 
right (e'xe'e'pt the' fre)iil view in Fig. le) anel the* ventral fae'e* eif the she'll 
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tanuMl iij)p(‘iinost, as avIumi occupied ])y the liviiifi* aiiiinal. a is in 
cacti case tlic outliia*. IVoin (Ik* ventral face and h from the side, 
while h'i;»'. S r(*]nes(mts tin* spc.cics L'nuachia iitjiata. 

1'hc, ](*])r(*sental ives o(* the^einis fV/o are j;ivcn njion Plate iii. Of 
these the one sjiecies rir</ul<( (Pi^s. 0 and 10) was not (aken upon this trip 
of the yl //>nUv>.vv, but lie.lon^s rai lher noi th, having’ l>c(*n taken abun- 
dantly by tin* h'ish ( 'oniinission Schoonei* Gnnuptfs in h(‘r inv(*sti^atioiis 
of the (Inir Stn‘ani, sonthcast from aMarthas Vineyard, at the surface 
in the sniiinn*!* of JScSO. Two forms ot it were Ibnml — the sp<*ci(*s 
rir</uli( pi‘oper (represent (‘d in Pijjj» !)) tVom lateral vi(*w, also an optical 
section from lV<ui(, showing' its circnlai* slnijx*-, and a variety ol‘ the 
snuiQ, coruifonKisj whi(‘h dilfeis from the former only in the length of 
the shell, tin*, size of* its ojieniii^’ and the cur>e of tin* posterior iioint 
bein^^ ndatively about the sanu*. 

The one other ideropod taken with shell quite* nnscnlptnr(*el and of 
(drcuhir S(*ction is Clio f Creseis J oo}tiv((^ i*e)iresent(*d in Fi^’. 11, which 
thus shows its straightness in all jiositions, its ;;r(*at, length, and slen- 
(leiness also as coiiqiared with any of tin* eitliers. In Pi^-. 12 is repre- 
sented Clio [^Sfj/liol(() stthniuht, which is distinguished f'rom the other 
strai^dit shelled ptero])ods by t he jiosse.ssion of a dorsal lonjL;itndinal 
groove which runs soiiK‘what obliipudy alon^* the shell out into a pro- 
jection, which on its account lM‘tter reisists fractuie jieihajis, or else^ is a 
normal feature of the shell. This groove ^:^ives a very evident asym- 
nietiy to the shell — as if it W(*re I he axis of the animal and the poste- 
rior ]iart of the shell w<*re bent away from this axis. 

In the o])tical section the groove is seen to be caused by a foldin^^ 
up of a ridge of the shell; there is also to be Jiolic.cd some dorso-ven- 
tral llattening of the animal. Whether this groov<* i>ears any relation 
to a7iy anatomical ])eculiaritics of the animal, 1 have, as yet, not 
ascertained. 

The (50UVSC of lojigitudinal groove is rcpiesented by the dott<*d lines 
iji the ligure. The three other s]>ecies of Clio represented have (*er- 
tain jmculiarities common to all, and in a way they stand in a series. 
Thus in Fig. 13 aj’e given outline drawings of* two i‘ragm(*nts of Clio 
[llyulovylij') striata, showing aii individual vai’iation in size, a> being a 
small and h one of the hugest spc*ciniens; i‘or although (piite a 
large vial full of the mollusks was taken at one of* the surfaee sf a- 
tions, it was v(*ry difficult to get v<*ry many of the shells, and none 
[>erfeet; they, being so (h*licate and covering lo<>sely only the i>osterior 
part of the animal, are easily detached and lost in (*olh*cting. The 
side views giv(*ii in a and h of* Fig. 13 show how the outline of the 
shell is thrown into a sei'ies of transverse grooves shown here in the 
profile of the figure, while (he view into the anterior end of the s1k*11 
gives a dorso ventrally flattened optical section, as indicated in c. In 
Pig, 14 (a latei’Jil of the ])osterior part only, b venti'al, and c frontal 
view of Clio (.v. sir,) balantium) the same l*eatures are enqihasized as far 
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as tlio (loi'st> V(Mil lal Hal is comM'nu'il, so I hall Ih' sid(\s of tlu> 

sIh‘ 11 ai'(' |>ro(liKa‘(l iiilo woll (Ii'liiu'd “ k(‘ids/‘ whih' llu' dorsal (lowia* in 
llio I Ic) sido of llu' iiiolliisk shows llio niodiaii ,uroov(\ winch also 
characl cri/.cs llu' dorsal lip »d‘ th(‘ sIm' 11 of I luM ’a voliniida' (s('(‘ also 
lh(' sani(> hhii*. Ic). 'Tlu' shidl of thi’ indi\ idiial luai' lii^iircMl was oiu' <d* 
the larii'('s( of (he collcid ions. It is not imirorinlv <^roo\(Ml o\('rils 
(‘iitiri' lcn,Li'(h, sima' lhi‘ Iransviast' markinu's (('ml lo disappi'ar a( (he 
most posti'rior pari of the sludk as si'cn in IIk' dorsal (h'fl hand) I’aia' 
(d’ tlu' lateral vii'w, <i of I-hii'. I I- l'h(‘ ('\ael Ibian of tin' most antc'rior 
('(!*;■(' of tin' sin'll eoiild not be' de'l ('rinined on a(‘eoiint of tin' bi’i'akin^’ 
otV of lh(' delicate' inate'riak so (hat tin' dotte'd line's in h rcpre'se'iit 
only I In' broke'ii e'd^ue' as it e'xiste'd in (In' she'll as pre'se'rv c'd in I In' col 
l('ctie>ns — not in nature'. In (7/o (s,str.) pi/ramidutit^ 1 b (e/late'ial, 
Ne'nirak and (’ iVont . vie'w) the' ante'rior ]>arl of (In' she'll is the' mosi 
e'xaii’ue'rate'd into the' lale'ral "ke'e'ls''' and the de'pth of the' dorsal 
groove', as can be'St be' se'e'n in the'oplie'al se'ction of lhe> she'll shown 
in e: the' very wide' ke'e'ls are' be'nt ^ e'ld ralw ards and the' dorsal , groove' 
(be'low in the' draw iipu) appe'ars de'('i> and narrow in like' manne'r. A 
lale'ral view. (U sln»ws the' e'xte'iU ed* the' ape'rtnre' and the' s( raii^’hlness 
ed‘ the' ))os(erior part ed‘ the' she'll and the k'ni^lh ed’ the in'oje'ction of 
the' dorsal part into a li'roejve'd lon^i;ne' whie*h nnele'ilie's the' tins. ddie' 
didte'd line's in ef a ml /> show' t ho e'ondit ie)ii ed t he' she'll wln'n li^aire'd, 
but it w as appai‘e'nt ly nol eoinpie'te', and so may nof trnthfnlly re'pn'- 
se'nt the' re'al outline' of the' ante'rior e'dLi'e' ed’ a ]H'rfe‘(‘t she'll, 

I'inally, in hdi;*. Id are' re'pre'Se'ide'd twe> vie'ws of Curivriinf rohnurlla, a 
from lale'ral and /H’rom ve'id ral \ ie'w . Orelinarily. in the livin*;' spec 
ime'iis, e>noe‘an fmd a i;e)e>el many w ith the e‘inbrye>nie* she'll si ill atiae'heel 
to lhe> poste'iior e'lnl of the' she'll ed’ the' adnlt animal,^ but llie'v we're' 
in>t pre'se'nt in these e‘e>lle'cte'el by the' Alhah’oss, anel so ha\e' the' poste- 
rior e'lfel blnnlly remneb'd, althoni;b e'ompre'sse'el sonn'what e>n the' ve'n- 
Iral e'eli^’e', as is show n in the' lale'ral \‘ie'W' e^, of which the dorsal face' of 
the' tiu'nre' is leevard the left. The ante'rioi’ end of the' she'd also she>w’s 
a elitVe're'ne*(' in the' lwe> lips eef the' she'll, (^ti rin’iiKt col innrlld ^ t lu'ret’ore', 
thus ditTers from the' otlu'rs; while the' \ arions spe'cie's of Clio measure' 
thns with e‘ae*h othe'i* as e>iitiiiu'el for the' lii^nre's of Tl. in. 

It w as pnrpose'el in e'lit e'l in^* upon lhe> stnelyof the'se' e'edh'ed ions to 
eb'al e'spe'e'ially with the' e'omparati ve^ aimle>niy ed’ the' t;ronp lo be' 
bre)nii’ht emt by the' ine'lhod e>f se'rial se'clie)ns, as e'lnploye'd in a fornu'r 
paper for erne' ed’ I lie' Ty mbnliiela'.t but as some' ed’ t he' spe'cie's w e're' he're 
re'pre'se'nte'd only by e'lnpty she'lls, anel siiu'eso many tissue's of liviipu* 
animals we're treate'el only with strenpn* alcohol as the'v we're eolleete'd, 
it se'e'ine'd advisable' to ele'al in I his sect iem ed' t he' weak only with the dis 
tribntion ed’the' i>teropoels as indie'ate'el by this ve>yai;’e' of I he' ve'sse'l, tei 

Soe* le^inv in Ti voids “lid roihictioii to Systi'ina I ie* roiiHioloo v,” I'l. 12, I'ii;. Id 
t e In tlio Annlomy ainl llisloloiiv »»t* (\vinhnlio|»sis e’;dci'e»hi. Studios Iroin Iho. 
IjuIi., .lolins Hopkins rnivorsity. \Ad. 
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with sncli rclal ioiiships ;ts may hr (Icimtrd l>y ;i study nrtlu‘ shrlls 
tl)(uns(‘)v( 3 S; {iiid to ](3Jiv<3 lor nnotluir srrtioii (lir rom)»lr(ioii ol' lli(3 
study of IJio roiiipurjd iv(*. aiudomy as it muy lx* siii)pl(‘iiH‘idr(l ])y mon3 
inalerial for such a study of lliis inleicsl in;;* <:roup. 

I'luj loM^;' dcluy of this ]);ipci’ hus been (pdte iiim voidul)h‘, uiid I ow(3 
many thunks to ( ’omniissioner McDonald of the IJ. H. t'ish Gonimission, 
for th(3 j;(uierons kindne.ss with whieli he has treatcid ull mutters |X 3 r- 
taininj^ to this and ull otlnu' jxuiitsof my assot^iut ion with him. Als(> 
th(3 most <;rut(}rul i‘(‘iiiend)ru m-es ui(‘ due l)r. \V. K. IJrooks of the 
Jolins Hopkins [Jniveisity — ut wliose, sn^;4<istion tlic study of the the- 
lopoda and I l(‘teropodu l)y seriul seeJions was entered upon — to?' the 
countless ud v??nta^( 3 S euijoyed in his lu))orutory ah the tiin(i this subject 
was undertaken foui* years u^o jis one of his students. 

II. riiK lit: rKiP)rr)i)A. 

^rii(*s(3 eolh‘( 3 t ions wei'c taken to^cdhei- with th(‘ IMcu'opodu us dis- 
eu.ss(3d in the. lU'ec.eclin;;* pjiit. ot‘ this i’<‘|)or(, and us illiist I'uted upon 
nut(3 J, wh( 3 r (3 the ]»ositions of the various eolh‘ctin;;' stations uie indi 
eatc‘d in t h(‘. out line. map. 

I leteroiHxls, aenoi'din^ly, eit hei' alive or repr(‘seiited by their (uiiply 
sliells, wer<? tak(ui at two dredj^iiijn* stations as Ibllows: 
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And at a seri<‘,s u\' foui' surface eolleeJhuis de.sei'ibcd as follows: 
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l><’r.,7. 1887, J :4.0 p.in. 
n«c, 14, 1HH7, 11 :30a. m. 
Mar. 3, 1888,8:30 p. m. 
Mar. 31, 1888,7:30)». in. 



1di<‘ colieetions (‘ontain but lit tie. material, but t li<3 indi vidual sp<x'i' 
mens are, in neaily ev(uy instance*, lie.autiful n‘pn5sentat iv<‘S <if the 
various genera of this wid(*ly (list i'ibid(*(l ^r*ouj). Tlm*e ^'eneia ai(3 
re]?resent( 3 d : AHnutaj ('ariuaria^ and huithiiia* Of tlies(i Atlanta is 
r(‘presented l>y about thii'ty lai'^^e sluills (d’ tin* sjieeies ifn'ouu\ found 
in d(‘.positat dredging’ station 1^751 , as*s(x*iat(‘d with Ibiii' of t In* delieatii 
sliellsof soni(3 si)(*eies of (besides the lM(‘ro]xxla taken there). 

1'1h*s(*. Cnrlnaria sliells also weia*. iinil'oi'inly of good siz(*. and must ha\ (* 
belonged to Iarg(*. s|X3eim<*ns of the living nxillnse.s of the o\'erlying 



* Jauthina is nuTrly :i sprcjsilizcd (Insl ropod, Imt Iwiv cfiiisidcTcd with tin* jielagic 
in^eropods for ( onvoniciico. 
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luibirnt. At driMlii'in^* station ‘JTbl tluMt' \\;i>h ;tlso imu> sukUI 

bn>kon Carhiarii} slu'll. Im\vou( 1 liu'si' iwo rolli‘c( iiiii* points iVoin 
tl\o West Imlin ishmds. no hoton'pod slndls nro roi'ordi'd until stntion 
27d(t was n\H*luHl ^soi' tlio l*oniu‘r si'i-tiou (*t* tins n'port. “'rin'rosoinn 
tons Ptt'ro])od:K“ p. dib, ^^lnl^‘ tlio Afhmtii slndls drodp'd in (In' t>o/t' at 
this lattt'r ptdnl an' nnich >nialli'i* than (In' sporinn'ns o(‘ (In' saino 
s]n'(‘ios takiMi tart In'r nort h at station l*7ol as just d('S(‘riln'd. Nom'oC 
tin' Athmttv won' aliu'. Oin' shriu'h'd spi'cinn'u of a (\trhiitriu, how 
o\oi\is r<']>ort<'d fnnn station l.’77)K 1 am nnahh' satistactorilv to d('- 

tonniin' its <u*ii:iiK Init tVom app('arain-os I'onrhuU' (hat it may ha\i* 
Sind; to tho hottinn alroady dead and tln'ri' Inni' lu'i'n takon with tho 
drodi:i'. At any rat(' it lu'ars litth' vi'si'mblaiu'i' to a spocinn'ii taki'u 
alivo at tho snrtaoo and is so distortotl as to hiilo its s]>ot‘ilii‘ distiiu' 
tiim. 

All tin' otln'r mati'idal tVom this urtnip of mollnst's was takt'ii alivo 
at (In' snrfaoi' (‘olh'otions as hori'ttd'in (' hu*at('d. 

I roiiVi't \ory mnoh not having’ had i»i>p(ndnnit ic's ot‘ idt'Otilyinii* all 
tho s]>ooios ot’ tlu'M' snrt:u'(' I'ldh'i'tions. A lari^i' spi'oinu'ii ot‘ (\irimiriit 
was takon at snrfaot' station 21, (In' spo(‘ios o(‘ w hioh I do not know. 
Its body is o,So oi'iit imi'ti'is in loui^th, is ratln'r moro sU'mh'i* than (\h 
rinurin miditirrauia. ddn' part of (In' body antorior to tho prominont 
I'yos is inarkoilly bout vi'id ralw ards ; tin' inn'h'ns, sitnatt'd dirootly 
opp(>sito tho loot, or tin, is loipu* and oyliinlrii'al and stands Nt'rtioally 
u]i tVom (In' snrtai'O ol* tin' body to a oomparativi'ly tiii'at ht'iuht. No 
shod was pn'Si'iit aia’ompanyinii tin' spo(*inn'n. ’Pin' postt'rior ]>art of 
tin' body t'xti'nds In'lninl tlu' nnoh'iis and toot about oni' thiixl tlu' h'liii'th 
of tin' animal : tho oyos, also, aro situatod about ono-third tho loui^lh 
of tin' animal batdv iVtun tho month ('inl. 

ddii' roinainin.u* inalt'idal of tin' (*olh'(‘tions oonsists of (lastropods of tin' 
Ui'uns lanth'nm. whioh wi'n' thus distribntod at (In' (‘ollowiui;’ points: 
At snrt'aoc' station 7, twoyonui:' spi'oimons of an laiUhiim, tho spi'i'ii's 
of whii'h oonhl not lu' yi't (h'tormim'd aoonrati'ly lu'oanso of tln'ir im 
inatnro stati': at snrfaoo station S, throo spooimons ot‘an hinthina, two 
of whii'h aro of tho spi'oios f//o/)o.vn, 1 think, and tho othor nndotor 
tninod: thoy aro all rathor small spooimons. At snrfaoo station ISworo 
takon four lari^o spooimons of lanthiita i//o/>o.Nn [ :ind ono lar^o rojiro 
sontativo of tho roffn/nt/fis : tinally, at snrtaoo stat ion LM. thoro 

was takon anothor spooimon of tho s]iooios just montionod as nndotor- 
minod. 

I I will bo roadily soon that tho lanthinida' takon in this oxpodition 
of tho A/hnfross all oomo (Vom rou’ions within a fow' do^roos of tho 
oipiator, and aro not markodly distinot (Vom oaoh othor, although si'p 
aratod by tho South Amorioan oontinont. Prof. A. hk Vorrill, of Valo 
P^nivorsity, did mo tho uroat kindnoss to uo o\ or thoso spooimons and 
to oomparo thoni w ith tlu' lani hinida' in tin' mnsomn of that institution. 
Prom snoh a oomi):irison, inoroovor, it was imimssiblo to i;’ivo tlio spo- 
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cities j) 0 .siti()ii to tlie roprcseiitnti vos tak(‘ii by the Alhalrons^ iSiiiee uo 
close Ji.uTeeiiKMit belwcen ('oiild 1 k‘ niude; and this was doat>tless 

due to tlic dil'lcrcuice in io<‘ality; for sp(‘cin}cns in the niuseniii at Vale 
were of laidhinida* from tlic ivi^ion of the Sandwich Islands, in the 
Pacili(‘ side, and from the Arctic legions of the Atlantic side; while 
thes(‘ from th(‘ AUxitrosn collections of the c(]uatorial re<^ions Ixdon^^ed 
to diltcient si)(‘cies wliicli i>ossessed intcnmxliate (iiialities of ditferent 
kinds, such as a diflcient compression of the spiral, sliaj)e of ajiertni'e, 
(d(*. hh'om the iact, t h(n’(‘foi*c, that th(*y do show distinctions from ma- 
terial coll(‘clcd at other points, th(‘ r(‘pi(‘s(‘iitativ(‘s ol' this poiip illus- 
trat(‘. also tin* se^*r(‘gation and th(‘ localization of pidagie mollnsi'a in 
giv(‘ii ai'(‘as, broadly s])c.akini;‘. Although lanthiiiiibc w(*re so widely 
<listribut(‘d, no empty shells were taken from bottom (collecting. 

P>JOLO(H(^.AL LA130UAT(3RV 

Williams Collec^e, ApyH^ h^i)3. 

Jh'oc. X. M. llo 
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Explanation of J’i.atk Llll. 

Plate- 1 is an outline tracing of a ^h*rcat(»r ])rojecti<ni map of South America, with 
a part of North Aim^rica, illustrating tlie eoiirse of the Jlbaiross south from Norfolk. 
The line of dredging stations, where ])leroj)ods and liotero])ods were taken, hears 
the nnmhers 2750-27()I> according to the I'ceords of tlie steamer. So also the surface 
collecting stations where these molluscs were tak<m are likewise numbered 1-31. 

J’LATK LJV. 

All the outlines are <lrawn to the same scale — live tinn*s enlarged — with an embryo- 
grajdi. a ventral, h lateral, c front view, in each case. 

Fig. 1. (^ivolinia irispinoffa. 

2. Cavolinia (puidvidvntiita. 

3. Ca\ olinia inicinata. 

4. Cavolinia (fihbosa. 

r>. ('avolinia tridnitata. 

b. (\avolinia lou<ji7'Ofitri8. 

7. (-avolinia 

5. Limacina injiuta. 



Platf LV. 

Litters as bef(»r(\ 

Fig. 9. (dio (Cresids) vivf/uUi. 

10. The same, variation (onii/ormia. 

11. Clio (Crescis) conicn. 

12. Clio (Styliola) 8i(hulaia. 

13. Clio ( 1 lyalo<*ylix) striaia. 

14. Clit) (s. str.) hahuitiiun. 

15. Clio (s. str.) pyraimdata. 

10. Ciivierina coluinella. 



